















ISAE-SUPAERO                                         Conference paper 
The 1st International Conference on Cognitive Aircraft 
Systems – ICCAS 
March 18-19, 2020 
https://events.isae-supaero.fr/event/2 
Scientific Committee 
• Mickaël Causse, ISAE-SUPAERO 
• Caroline Chanel, ISAE-SUPAERO 
• Jean-Charles Chaudemar, ISAE-SUPAERO 
• Stéphane Durand, Dassault Aviation 
• Bruno Patin, Dassault Aviation 
• Nicolas Devaux, Dassault Aviation 
• Jean-Louis Gueneau, Dassault Aviation 
• Claudine Mélan, Université Toulouse Jean-Jaurès 
• Jean-Paul Imbert, ENAC 
 
Permanent link : https://doi.org/10.34849/cfsb-t270 
 
Rights / License:  
Creative Commons Attribution-NonCommercial-NoDe 
 
ICCAS 2020 Ngagement– Rapid design and eva …
Ngagement– Rapid design and evaluation of
complex systems in virtual reality settings
Content
In recent years, manufacturers have increased their efforts to optimize their innovation processes
and make the most of scientific and technological advances in the field of human behavioral and
physiological analysis.
The development of the Ngagement platform is the result of the collaboration between the techno-
logical research institute B<>Com and Human Design Group. The objective is to shorten industrial
design and production cycles with two strong ambitions. The first is to offer a fully digitized de-
sign phase in virtual reality allowing design variations with great flexibility while generating a
good feeling of immersiveness. The Ngagement platform proposes a hardware and software de-
sign lab (HMI - FabLab) allowing to import 2D or 3D elements and to place them in a tangible
virtual design room. It also allows to modify HMI or interactions, define on-the-fly scenarios and
describe agent’s behavior (eg.: systems and autonomous avatars). The second ambition is a rapid
assessment capability based on real-time indicators combining subjective data collection, perfor-
mance measurements and physiological indicators that are sufficiently discriminating to be able to
determine how changes made during the design phases may impact the performance of operators.
Different indicators can be used, but we have chosen to include an index of cognitive load which
is generally seen as a key indicator to determine the effectiveness of human-machine cooperation.
The index of cognitive load is very interesting to assess, for example, whether operators are capa-
ble of performing their tasks that have to be carried out in parallel and help us to go beyond their
subjective feeling when managing the complex systems at their disposal.
We have created a model for cognitive load estimation based on machine learning. Today, an im-
portant challenge is to increase the model’s performance and make it transferable in several types
of environments and domains (automotive, aviation, defence, energy, health). We thus developed
experimental settings in virtual reality that combine subjective, behavioral and physiological sig-
nals for increasing the multi-sensor database of reference. The Ngagement engine also feature a
logging of user interactions which helps quantifying potential slips or lapses during the scenarios.
Our results also show that real-time indicators are very valuable when used in conjunction with
classical subjective measurements and facilitate the debriefing at the end of the evaluation. The
measurements increase diagnosticity of problematic situations that could otherwise be overlooked
during offline analyses and help generating new recommendations for the next design iterations.
The Ngagement platform is an important step for user-centric design of complex system allowing
to create, simulate and test within minutes in the process.
